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Customer Requirements Analysis Method for Project
Manufacture Enterprise

LI Xiaoying, LU Jiansha, DONG Qiaoying
(College of Mechanical Engineering,Zhejiang University of Technology , Hangzhou 310014, China)

Abstract ; For project based manufacturing enterprise’s, traditional demand analysis methods are unable to solve the
problems of small and uncertain sample, crossing redundancy and strong subjectivity in designing customer oriented
product. Hence a demand analysis method based on the theory of grey relation clustering and improved rough number
was put forward. First, customer groups were divided according to their industry characteristics, and their weight was
calculated using the theory of information entropy. In addition, customer demands were reduced by using the theory of
grey relation clustering. Then, a customer demand analysis method suitable for project manufacture enterprise based on
improved rough number was proposed. Application results show that this method not only has the characteristics of high
validity and strong feasibility, but also can effectively improve work efficiency and customer satisfaction of manufacture
enterprise designers, and enhance their competitive advantages.

Key words : project manufacture enterprise ;requirements analysis ; grey relation clustering; customer group ;rough number

T H B A A N S MR i — A L R T RO SR N R,
o B B A PG SRR AR R RN B T R AT, AREMR . ASSCHRTE I H B i Aolk % F R e U5 ik
A AR EARE & P R T ], R B H RO TR — R, X A R i B Al
PR B WAL ) ZOR A TR AR HF R EIAEAE 20, AR T H R i Al i) 2% T o
G E R AR AL T H B AL AT PR AR [ A SN X 2 P R BEAT T RIS, 2 ROy
eIl SEAR BRI, SRR UM B R BT N B MR R IR A% P SR B E 7k, LUE S E
TEREI [ N 2B 20 AR SROF 248 s B R ™ i PRSS S BNE e A A SR I R B H—BUE A )
ik Jr % AR L RTI00FE R s Al X 8 P ORI A AR R ORI L R S0 A8 S R B o %

8 H #5:2015-03-19; & [E] B #5:2015-04-16
HE£WHE -‘H)’T‘?I%‘ AR I 4 T 5L 40 H (LQ14E050004 ) 5 Wil Tl K24 FH 4R R 2= 5L 4 1 5 30 H (2013XZ005)
TEZ R 2252 (1990) , 2, LR Ao A, EEWF 98 7 o dil 35 kA5 B ik . E-mail :649867902@ qq. com



(&£E - E1E]

FIRE, F . BORERHSEVNE~HERDMTOE - 101 -

R RIS 2, EJ SR Jm e B i B —
SE B0 PR AN 5 1, 8 5 A Ml LS55 B0 A S R
BOEAEMELL ARG AR B8 2 Zhai 457 5 T HLBE
PTG, TR /R I H RS B
FEDK AR W A THER , SE 20 RAIE T 75 3R A5 S %
WA, (H I HURS XA B e P 29 fag 2 g, 3 5
R

JRAB IR RZIETE T/ IMEAS 215 B AN 1k 1)
IR [F]2E I 2R BRI, BE 25 08 0 7 7 SRR A A
Fam i R AR SR A A SR B X A T4
RS o AR SO X Y Ml 2 TR R A AR
SEIRUHE B Aok 2 P BERC TR A BE A SR K (5%
TR T % P REw oK, 3 m T & P RET SR 4 B
ROR I TORDRE RS, 5 A WL E % R OR
R, A5 Rt SR AR B P 30 BB ENE JTR
W 8 25 TR
1 DIBESEREFEENS T

T H B Ay — A0 H X — A, AR
FUTTAR BT LT 5 A A AN [ 36 T () — A 7 il R 7 oK
PRAERLEIR AN, % B MR AT b R o AR SCHR
BT RS I B ) 3 Al 9 8 2R AT o, 3
SR E R ¢ K,iE8 C=1C,, G, -, C
HhC, R g RE P . T ERE PO T A DL
WHEANTR], S 7 % H R )38 Al 19 % 5 75 SR Al %
WATRLB o3 HT , B S B % P R R P R
RO B A . WAL REELR G H IR R
FATHrFE bR IR AL B fBERD TR AT HE AR
(AL, T B 2 45 2 % P B 38 R AU 3
FE R TT .

1) B PO X R 9300 H R s ol & i CL %
PR PR IR A m SRR 12 6= 16,
Gy, G, b H G, FOREE m B P AR bR
ag RN VEN TR IGE [ AP R AR PR AR, <E
S BT AT R R, e PR R 11,3,5,
7,90 5 DIWEMFER LR, B FREREHEE A =
(@) gxmo

2) B JREDRAAE AR L AL AR R A PR SRR
A" BRI 0 50 -

X5k 25 Y B AR A
a; - lm_in % ai/’}
I“ — sis¢q . ' . 1
a ; max{al.j.}—mln§aif}’ (1)
Isisqg 1<i<gq E

Xt AR B H AR

max { a’i,j} —a;

' I<isq Y

a .. = -
max{aiﬁ ~ min %aij}o

j (2)
I<isq

3) Wi 4 % PR TG PR 15 B B, ST
v, %

1 q
E; = —m;mlnpgo (3)
~ a"i' Y Ny e
K py = ——— IFEXF p; = 0,0 pylnp; =
2“'@'
i=1

0, ALRIA—LEFE P = (p,),0 -
T4 7% P S AL V.

Vj=ql_7Ejo (4)
;(1 -E)

4) Eﬁ%%%?%’éﬁi W, A5 2 0 P AN R )
w=[W, ,WZ,---,WJT,NU

q
W= 2pb;e (5)
j=1

2 ETReEXBERBRENTBRFSLLEH
BEKRAE

BIRIH R S Al & PR OR B 2 HRA
[F 2 P R I A 250 P SR AT AR o BE AR PR A 2 58
HAEM o AT R SRR HT s 20 % P S
SRAEVEAT AL BE . 83 K (0 IR R ST AR 2 75 5K
FIE] 95 2RI FH HE B e, A R RE 8 HT ik £E535 5K
T H B 255 R s — TR F R LA
ORI , TR AERAZ T HIR K o

R 3T H Y3 Al 5 i B P RER R B IR
N D=1{D,,D,,--,D, | ,n HE R RS, 2 HK
2 X IR R 7 YR R LA T R SRR B2 e o H
HEWE P HRERR R D = (D', D'y, -, D' |,
LT IR SR TSR I L) 6 Al 2 P R SR Ak
HOPBRANT

1) 81 A& & PR C=1C, LGy, C
e I REN G, F AT RE D =1D,,D,, -,
D, | AR R, BIAT g DWLIXE SR, 45X I n
ANFHIERCHE , X, R 3 § R 55K D, BRI T AP
B, %, () Fon G j BB O § SR A PHANE, 74 2

X=X (1),X,(2),--,X(q)),
X, =(X,(1),X,(2),,X,(q)),

X, =(X,(1),X,(2),-,X,(q))



- 102 - BTITH# Light Industry Machinery

2015 F4 A

2) M &7 (k) = (k) -, (1) HHH®RE D has
IR TR P 6 s 25
3) B Pl SR ] R AR LG 28 FH B 4 4 % 5
HRIE &, 2R 513 P SR K OCHRAEFE E o
L+ 1s 1+ 15l
AT

(6)

n-1
b, (5] = | D) + 24t
k=2

iy,

€ €n &

En &

E = .
8’”[

Hrr,e, =1,i=1,2,-- n,

4) ARYEITH AL Al SE BRI DL R BOR 2 im FE
fEr, —BHR T rel0,1],24 s, =r(i7)) B, WAL
RKIWH D; 5 D, NFZEHRAFE,

5) B RERA RN T S 1he Mg K 6
KIRREAFRN % 5ok AE D HEAT o3, a8 2 S 5t
TE R TR 3 1) & B
3 ETFMHIRitNEREERIFHE
3.1 HmEIERGESNEPERIEBEHE X

JEATRUBESE BT 00 H 22 Bdla et xE, ANl ]
& it KA H AR Z 035 H B 1 Al ; Zhai 5525 Y
RUBE ORI A Bt MRS 5 07 125 I A 19 Jm P 2 ) DI RE
PRI T B EHOR 5 B PR . fifp kit H 1Y
Tl Al 25 P T SR (R, A SOk 1 MU B OC
TE SR T 583

E 1 BWRFEHRS=(D',C",R), P REIZR
D'=1{D",,D'y,--D", | Hilid K ORE BN K T
RAE,C =10, ,C, - ORI H Y 3 Al
P RETP R I H HEATIT o i S RL K R AR R
FORE PO AT R H BT 055, R (R er, 1 <i<
P j<sm) RoRH ¢ AR j WU R IH 4T 53
1B, RERINE 1 R,

BB ERARA
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Table 2 Comprehensive evaluation table
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Table 3 Questionnaire of customer requirements
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Table 4 Ranking results of customer requirements

0.623 0.849

0.838

0.717
0.960
0.522

ziii WUREC MBS %ﬁ? ML R
D', [1.34,1.48] 0.14 1.410 2 0. 191
D', [1.41,1.49] 0.09 1. 445 1 0. 196
D'y [0.86,1.28 ] 0.42 1.070 6 0. 145
D', [0.95,1.28] 0.33 1.115 4 0. 151
D'y [1.07,1.46 ] 0.39 1.265 3 0.171
D'y [0.76,1.39 ] 0.63 1.075 5 0. 146

W 4 & P R ORI H R SR T, &P
Xt R I H D D'y DRI B ey B — B, A He e
AW, L 2 TP o SR AR 3T H B i g Al ™
T e e rp i) SR 255 08 P R A ™ el et
77 1) 3 2 PRERT R ORIUH Dy (D5 AR BE B —
BB FAL, A8 i T i B v R N L
s B P RERT R T FORIUE D' IR BEAT A2 Ry
B, 7677 i FF R A R o R B X AN R 2 R XX 5 %
PRSI N R PRI D' R, 7R A
e asd e AN LR AR D 7 il B9 522 Ao
5 %iE

SCH R R A 33T R B Al 2 AR
RO 1 e A A RE L, 2 1K (8 S R SR 2 Ak
PEHURE RO 18 oA b B0 7 A 5 5K 24 Tl FIAS TR 48k 7]



(&£E - E1E]

FIRE, F . BORERHSEVNE~HERDMTOE - 105 -

L, AR ARG T, 3 K8 QIR SRR A7 4 1 2 s
SR TR] BE ) JCIB PR I 0 LR AT 5 0T, ROk 1 % P
iR AR L T I H B 36 A Ml AH OC N B2 i 3K
{18 S LA T B SR R B ) FE WL, A B Y 2 R
B Pt KA A T2 W TR, AT ORAIE T 45 2R
U SURCFBTRuRIewi ik i1 Loy CEINNE U E NN
AR e HE AN ] 26 P R 25 5 40 5K 1A R — Bodk, S
BN FRIR R oK o E e MR R 5 Al Y
Bk SRR G & P ORI A3 I I 1% 0T
AT B2 A5 R 8TE , REAE — 8 2 B2 - 2 v T I 2R o
AP BT A G TARRCR A il B, 2 Tl
2 RITE S
B2k
[1] HO W. Integrated analytic hierarchy process and its applications-a
literature review [ J ]. European Journal of Operational Research,
2008,186(1) ;211 —228.
[2] LI Yanlai, TANG Jiafu, LUO Xinggang, et al. An integrated method

of rough set, Kano,smodel and AHP for rating customer requirements,,

(3]

[4]

[5]

(6]

[7]

[8]

(9]

[10]

final importance[ J |. Expert System with Applications,2009,6 (4 ) :

7045 —-7053.

FWRE G MENRRT AT REZL WM R A

kLI i EHLE R A E R 4,2010,16(4) 1763 ~T71.

A AR, LER,E ETHEBEME Rt LFRNEH

Rk [)] ROE TR #4,2011,33(12) ;111 - 114,

KA, EAE. T Vague B8y H B TOPSIS % B 15k 5 07 i
[J]. #7930 Tk K 2 24§ ,2012,40(5) :524 - 527.

ZHAI Lianyin, KHOO Lipheng, ZHONG Zhaowei. A rough set based

QFD approach to the management of imprecise design information in

product development[ J]. Advanced Engineering Informatics,2009,23
(2):222 -228.

ROCH, K, AL F M —— M E P FR 7 ELT]

ML R Hl 3 & 46,2011,17(11) 12493 2501,

X B ERE, AN, E K RAERRELAIM]S R

JboE B2 R AL 2014,

GEEER REE, S ETREANRERR P FRIMNT
EFRLI] T HALE R F 3 R 4,2009,15(3) :576 -591.
Mg B B s, E MR EREAMAEET LA P F
KEZFEH P[] AR 5 #F % ,2012,28(2) 16 -
10.

O BRD RO SO SO SO SR RSN O K S SO SO I S I © B 1 T R N S S S O B S O S S S S N S S P B S S S S S S P O B O S SO T N

(E#F 99 1)

1) XU S AR 42 R BT S A R o
Mt , 8 L MBS 0T, K BUFE L s AL IR s T, AL
PRAERAN s A LR (FJ2 A 0 X IR 1) 3 A NI
JER BRI

2) SEISRTHLRIEATEZ T3 530, W R A TS 4
BT A ST, J PR B ZE ML IR I T v e s 2 e K T
BRI T 223K, e DT B BEH 24 0 m ToRG B 22K
R A0 e X R P A AR 40 A T, AR g 1
FRIBE A3 BOAN IS, 252 HLR B9 0 TAG B2 . Al LAXT

BERPEATERIILAL , AR A SN 2 5 B, $2 05
HURBIREIAERE
SE 0k

(1] W7 84 AREZHAANETLERRNFRT, LK ER
FAHH & B BT & [ EB/OL]. (2012-09-12) [2014-10-28 . http://
www. lewffl. com/html/533. html.

(2] Z%E,HEa,sH,%. 3T ANSYS ey 34 Rk K HLEE AL 3 A

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

FHEMEEMAPAT]. lm TR A ,2012,41(7) .72 -75.
M, W RFEE,F ETREXA N TEE RS N FEH
FE[)]. B THM,2012,30(5) :21 -24.

A A B AR, B AR K BLALR B A R M B AL IR T AT
[J]. 48 M R 4l B 4827 11,2003 ,31(1) 169 - 72.

R, R, KE W, 2. CKS116 #4531 & % R AL S 7
[J]. LA 3T 5 #13& ,2012(7) ;230 -232.

MBI, BT, BARRBENENES 2 E[T]. 9 Ll
#.,2012,40(2) .58 -61.

F L, ik, B E. BT ANSYS B A T4 R £ 1T & M &
[ T]. ALk ,2010,37(4) 48 - 50.

KR, HEHE, FWM, F AT TR OHEEEHR RIS 247
[J]. ALk 3T 5 ] 1% ,2013(10) :32 - 34.

MEN Qingyi, CHENG Guangwei. Modal analysis of ball mill rotator
based on FEM technical [ ] ].
(5) :1451 - 1456.

R, BB, BT, . LR AL AL L RORE B L
R[] Al TR A ,2010,39(12) :28 -31.

Advanced Materials Research, 2011





